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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

About the manufacture approach of a polypropylene system sheet, in detail, this invention is excellent in cold 
resistance, transparency, reinforcement, rigidity, thermal resistance, etc., and relates to the efficient manufacture 
approach of the polypropylene system sheet which can be used effective in manufacture of the various containers 
for a package especially by therm of orming. 
[The trouble which a Prior art and invention tend to solve] 

Conventionally, since it excels in reinforcement, thermal resistance, moisture permeability-proof, etc., a 
polypropylene system sheet is formed with thermoforming means, such as a vacuum forming and pressure forming, 
and is used as various lightweight containers. However, since the polypropylene sheet obtained by the usual 
shaping approach is inferior to polystyrene, polyvinyl chloride resin, etc. in transparency, rigidity, thermoforming 
nature, etc., the use is restricted sharply. It will not have resulted, by the time especially the transparency replaces 
for a contention product low much more. 

Then, in order to improve the transparency of polypropylene, controlling the crystal structure is variously proposed 
by quenching a melting extrusion filmy body for polypropylene. However, by the approach using a cooling roller, 
since waterdrop adheres to a roll surface, it cannot cool below to a dew-point. For this reason, while a limitation is 
in quenching conditions, the sheet which was excellent in the surface state with air contamination etc. cannot be 
obtained. 

Moreover, if it is in a water-cooled method, although the effectiveness of quenching is high, since it cannot perform 
homogeneity cooling, the fault that the thing excellent in the homogeneity (a front face and interior) of a sheet 
cannot be obtained has it Furthermore, although using a nucleating agent is also known in order to control a 
crystal structure, the polypropylene sheet which can compete with polyvinyl chloride resin is not obtained. 
Therefore, research adds petroleum resin or a nucleating agent, and tends to raise not the transparency of the 
approach of reforming the raw material itself, or the polypropylene sheet itself but the transparency of a container 
which carried out thermoforming. However, its improvement effect of transparency is not enough while addition of 
petroleum resin reduces the thermal resistance and the moisture permeability-proof which polypropylene has. 
Moreover, addition of a nucleating agent also has a problem of bleeding, and a problem of health nature further. 
Therefore, in order to make it the sheet excellent in transparency, it is necessary to roll out a polypropylene sheet 
for the rolling scale factor of 1.5-3.0 with the temperature of 75-125 degrees C further, and a sheet is made to 
produce orientation substantially. Moreover, the latter is a thing which orientation produces in altitude, which 
carries out pressure forming at low temperature comparatively and which is used as the container of the 10% or 
less of the degrees of haze as transparency, after specifically considering as the sheet which improved 
transparency to some extent by extending or rolling out a sheet with inadequate transparency. Therefore, by this 
approach, it cannot be used for the application of the sheet itself as which transparency is required. Moreover, 
further comparatively, since the sheet is carrying out orientation, while needing the special thermoforming 
equipment for high pressures, a moldability is not enough, either and has a fault with bad mold repeatability for low- 
temperature shaping. Furthermore, although the container is transparent, since orientation of it is carried out to 
altitude, when it is used at an elevated temperature, it has the fault that contraction deformation arises. 
On the other hand, by adoption of the special water-cooled approach, this invention persons are non-orientation 
substantially, and were excellent in transparency, moreover, are easy thermoforming and have already proposed the 
manufacture approach of a sheet that the containers excellent in thermal resistance can be obtained. Although the 
propylene homopolymer sheet obtained by this approach has the description which was synthetically excellent in 
transparency, rigidity, reinforcement, etc., it has the problem that shock resistance is not enough, in the use in low 
temperature. Then, although using a propylene-ethylene random copolymer as a good thing of low^temperature 
impact resistance is also considered, there are rigidity, reinforcement, thermal resistance, and a fault that 
especially rigidity is low and use in fields, such as a container, cannot be performed. 

This invention cancels the above-mentioned conventional fault, and it aims at offer of the efficient manufacture 
approach of the polypropylene system sheet which can carry out thermoforming of the containers excellent in 
transparency, reinforcement and rigidity, thermal resistance, etc. easily while excelling especially in cold resistance. 

[Means for Solving the Problem] 

That is, it is non-orientation substantially and this invention is a thing which is characterized by introducing the 
propylene independent copolymer which contains a low crystallinity ethylene-butene-1 copolymer three to 15% of 
the weight into the slit to which melting extrusion and cooling water flow in the shape of film, and quenching it and 
which offers the manufacture approach of a polypropylene system sheet with a thickness of 300-1200 
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micrometers. 

In this invention, the constituent of a propylene homopolymer and a "low crystallinity ethylene-butene-1 copolymer 
is used as a raw material. 

here — as a propylene homopolymer — a melt index (MI) — 0.1 - 15g / 10 minutes — desirable — 0.2- 10g/ — the 
thing for 0.3 - 3g / 10 minutes is more preferably used from the point of the kneading nature for 10 minutes. The 
melt strength of a sheet is small in it being that to which MI exceeds 15g / 10 minutes here, and conversely, by 
0.1 g / thing for less than 10 minutes, kneading nature is bad and becomes difficult [ both secondary forming, such 
as thermoforming, ]. Moreover, what mixed the random copolymer with 30 or less % of the weight of ethylene, 
butene-1, etc. with the propylene in the range which does not spoil the effectiveness of this invention substantially 
is included in this propylene homopolymer. 

next, the copolymer which has the elasticity to which a low crystallinity ethyl ene-butene-1 copolymer uses 
ethylene and butene-1 as a principal component — it is — usually — crystallinity — 40% or less, a consistency 
0.85 - 0.90 g/cm3, and (melt index MI) (230 degrees C) 0.1-100g — /— it is a thing for 50g / [ 30% or less of 
crystallinity, a consistency 0.85 - 0.88 g/cm3, MI (230 degrees C)0.5 - ] 10 minutes preferably for 10 minutes. 
<BR> — here — as a crystalline ethylene-butene-1 copolymer — usually — an ethylene content — 40-90-mol % 
— 50-80-mol % of a thing is used preferably. Moreover, conjugated diene components, such as nonconjugated 
diene components, such as other copolymerizable little components, 1 [ for example, ], 4-hexadiene, a 
dicyclopentadiene, and 5-ethylidene-2-norbornene, a butadiene, and an isoprene, etc. may also be included in this 
low crystallinity ethylene-butene-1 copolymer as the third component. 

In this invention, the propylene homopolymer which contains the above-mentioned crystalline ethylene-butene-1 
copolymer three to 15% of the weight is used as a raw material, here — the rate of a crystalline ethylene-butene-1 
copolymer — the above — since it becomes what was inferior to cold resistance, thermal resistance, and rigidity in 
it being out of range, it is not desirable. 

in addition, this invention — setting — except for the above-mentioned component — crystalline-nucleus agents, 
such as a silica, talc, a p-tert-butyl benzoic acid, aluminum, and a JIBEN zylidene sorbitol, — additives, such as an 
antioxidant of lubricant; phenol systems, such as; fatty acid and a fatty-acid metal salt, or a phosphite system, ah 
ultraviolet ray absorbent, gamma-line absorption agent, and a coloring agent, may be included. 
The polypropylene system sheet obtained by the approach of this invention consists of the above-mentioned 
component, and is the thing of non-orientation substantially. The degree of haze when this thing is based on a 
thing with a thickness of 300micro is usually 1 5% or less preferably 20% or less. In addition, the degree of haze of a 
sheet changes with thickness. For example, at the time of the thickness of 300micro, if the sheet whose degree of 
haze is about 10% will become 20% or more if thickness is set to 500micro, and thickness is further set to 850micro, 
the degree of haze will change to about 50%. 

In addition, non-orientation means not being given to a sheet like extension or a roll turner substantially. Moreover, 
in the case of a sheet 500micro or less, the degree of haze of the polypropylene system sheet of this invention is 
small excellent in transparency especially. 

In the approach of this invention, the polypropylene system sheet which is carried out and is made into the purpose 
is manufactured as the following using the above-mentioned **** raw material. 

That is, melting extrusion of the constituent of a propylene homopolymer and a low crystallinity ethylene-butene-1 
copolymer is first carried out to the shape of film. As an approach of carrying out melting extrusion, the T-die 
method etc. is usually applicable. Under the present circumstances, other resin, such as gas barrier nature resin, 
such as easy adhesiveness resin, such as polyethylene, an ethylene-vinylacetate copolymer (EVA), unsaturated 
carboxylic acid or its derivative denaturation polyolefin resin, and ionomer resin, an ethylene-vinylacetate 
copolymer saponification object (EVOH), a polyamide, polyester, and a polyvinylidene chloride, can also be co- 
extruded to two-layer or three layers or more. 

Thus, the melting resin filmy body which excelled the die outlet in transparency is extruded. In order to obtain the 
melting resin filmy body which was excellent in transparency here, it is required to extrude on conditions which 
become smooth [ the front face of a filmy body ] as much as possible. Resin temperature is specifically used as a 
low eye, and die outlet temperature is warmed using a die lip heater etc., and suppose that it is comparatively high. 
Usually, what is necessary is just to prepare the difference among about 10-60 degrees C in resin temperature and 
die outlet temperature. Moreover, it is also effective to use a die without a blemish for a front face. 
Subsequently, like the above, the extruded melting resin filmy body is introduced into the slit to which cooling 
water flows, and is quenched That is. where the front face of a melting resin filmy body is kept smooth, it fixes by 
quenching the filmy body before and behind the melting point For this reason, when the temperature of a filmy 
body is falling, it is desirable to reheat the front face of a filmy body. Moreover, it is also effective to smooth the 
front face of a filmy body by roll touch etc. 

Quenching is performed here by introducing the extruded melting resin filmy body in the flow direction of cooling 
water into the slit to which cooling water flows. 

Especially the material of the slit section is not restricted but has a metal, plastics, wood, cloth, etc. Moreover, the 
slit section may consist of one pair of endless belts, one pair of rolls, etc. which maintained predetermined spacing. 
By using especially the slit section as two steps or the multistage slit beyond it, the sheet which was excellent with 
much more sufficient productivity can be obtained. Although considering as a tabular slit is desirable as for the 1st 
step slit when considering as a multistage slit here, the slit after the 2nd step may not be restricted to a tabular 
slit, but may be a slit of other configurations. The sheet which was excellent with sufficient productivity is obtained 
by using the 1st step slit as a tabular slit Although especially a limit does not have the width of the 1st step slit it 
is 20mm or less usually 6mm or less more preferably 10mm or less. Moreover, slit height is preferably set to 5mm 
or more 3mm or more. At least the lowest usually possible water sets supply of the cooling water to a tabular slit 
to 5mm or less preferably 10mm or less here, for example. 
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In addition, the drift velocity of cooling water is usually adjusted so that it may become earlier than the travel 
speed of a resin filmy body, and it may become a twice [ more than ] as many rate as this preferably. Moreover, 
especially a limit does not have the temperature of cooling water, -10 degrees C - +50 degrees C are especially 
desirable, and 20 degrees C or less are effective for generating prevention of cooling effectiveness and the Hayes 
spots. 

Moreover, although the water solution which added the organic or inorganic thickener is used for the water as 
cooling water, or water, the water solution which added the thickener is more desirable in respect of the 
smoothness of homogeneity cooling and a front face. As an organic thickener, various kinds of things, such as 
naturally-ocurring-polymers matter, a semisynthesis article, and synthetic compounds, can be used here. There is 
protein, such as microorganism mucilage; glue, such as vegetable mucilage; dextrans, such as marine-algae; 
tragacanth gums, such as mannan; agars [, such as nature; konnyaku of starch, ], such as ******** starch, potato 
starch, and wheat starch, and sodium alginate, and gum arabic, and levan, gelatin, casein, and a collagen, etc. in the 
naturally-ocurring-polymers matter. There is starch system matter, such as cellulose system matter; soluble 
starch, such as a viscose, methyl cellulose, and a carboxymethyl cellulose, carboxymethyl starch, and dialdehyde 
starch, etc. in a semisynthesis article. Moreover, as synthetic compounds, there are polyvinyl alcohol, sodium 
polyacrylate, polyethylene oxide, etc. 

On the other hand, as an inorganic thickener, there are a silica sol, alumina sol, clay, water glass, various metal 
salts, etc. 

Viscous matter, such as a polyethylene glycol besides [ which added these thickeners to water and prepared 
them ] a water solution, a polypropylene glycol, and silicone oil, can also be used independently, 
the viscosity of the water solution which added the thickener — two to 3000 centipoise (cp) — it should consider 
as 3 - 1000cp preferably. 

Thus, it is non-orientation substantially and the polypropylene system sheet whose degree of haze is 20% or less 
(thickness criteria of 300micro) can be manufactured. The thickness of this sheet is 300-1200 micrometers. In 
addition, in order to obtain the sheet which was excellent in transparency as much as possible, cooling conditions 
need to be controlled. As control of this cooling condition, cooling water is supplied as much as possible to a 
water-cooled slit with low-water level like the above-mentioned, and while usually carrying out early from the 
travel speed of the resin filmy body which introduces the rate of flow of the cooling water in a water-cooled slit in 
the same direction, a cooling slit is further used as multistage and it cools. Moreover, it is desirable to prepare a 
porous rectification object in a cooling water supply channel. It becomes possible to make the homogeneity of 
cooling, and the cooling effect high by this. 

Thus, a polypropylene system sheet is manufactured by usually quenching a melting resin filmy body at 60 degrees 
C or less preferably 100 degrees C or less. By the approach of this invention, since die outlet temperature is high 
set up a little rather than resin temperature, the surface state of the extruded melting resin filmy body can be kept 
very good. By quenching this filmy body, it is non-orientation substantially and the polypropylene system sheet 
whose degree of haze is moreover 20% or less (thickness criteria of 300micro) can be obtained. 
In addition, it is desirable to heat-treat further the sheet obtained by doing in this way. Heat treatment is below the 
melting point of the propylene homopolymer which is a raw material, and it is 80 degrees C or more preferably, and 
it is performed in a temperature requirement lower 10 degrees C than the melting point of a propylene 
homopolymer the temperature of 70 degrees C or more, and by heating using a heating roller, heating air, an 
inactive liquid, etc. 

In addition, especially, although it is not required, the moderate extension or moderate rolling whose contraction 
stress is 5kg/cm2 or less extent may be performed during the above-mentioned heat treatment or before and after 
heat treatment That is, the sheet which it quenched is heated below the melting point to desirable temperature 
lower 5-70 degrees C than the melting point and more desirable temperature lower 5-50 degrees C than the 
melting point, and roll extension or roll rolling is performed. What is necessary is just to perform heating of this 
sheet here using a roll, oven, etc. In addition, extension may perform biaxial stretching besides uniaxial stretching. 
Generating of sagging by sheet heating and Siwa will be lessened more, giving slight orientation to a sheet and 
holding the thermoforming nature at the time of thermoforming good with this moderate extension or moderate 
roiling. 

The polypropylene system sheet which is carried out and is made into the purpose can be manufactured like the 
above statement. 

Thus, the obtained polypropylene system sheet can be used as the mold goods of a desired configuration by 
carrying out thermoforming. A vacuum forming and/or pressure forming are used as thermoforming here. What is 
necessary is just to select a process condition and the shaping approach suitably in consideration of the 
specifications (a configuration, contraction ratio, etc.) of a container etc. 
[Effect of the Invention] 

The polypropylene system sheet obtained by the approach of this invention has good transparency, and the 
containers which were moreover excellent in transparency with thermoforming can be obtained easily. 
Moreover, since the polypropylene system sheet obtained by the approach of this invention is the thing of real 
non-orientation, thermoforming nature, such as excelling in mold repeatability, is good [ the sheet ] while 
compacting pressure is low, ends and can moreover make molding temperature comparatively high. 
Furthermore, cold resistance, reinforcement, rigidity, thermal resistance, etc. have balanced highly, and the mold 
goods obtained by carrying out thermoforming of the polypropylene system sheet and this which are obtained by 
the approach of this invention are excellent in cold-resistance impact strength, fully holding other physical 
properties especially. Therefore, it becomes a suitable thing for a package of frozen foods or use in a cold district. 
Moreover, when thickness considers as a thick material 600micro or more, it compares with the thing of only a 
propylene homopolymer and has the descriptions, like in transparency, it is equal. And even if the mold goods 
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obtained by carrying out therm of orming have good thermal resistance and it uses them at an elevated temperature, 

they do not have a possibility of producing deformation by orientation contraction. Moreover, in order not to make 

mold goods produce directivity, reinforcement is high, and rigid high mold goods are obtained. 

So, especially this invention can be used effective in manufacture of the various containers for a package by 

the rmof orming. 

[Example] 

Next, the example of this invention is shown. 

Melting kneading of the raw material resin shown in examples 1-7 and the example 1 of a comparison - the 8 1st 
table was carried out using T-die equipment for launching 1 (extruder 90mmphi, ratio-of-length-to-diameter=28, a 
die width of 550mm,mm [ of die lip opening / 2 ], lip heater heating die) at the resin temperature of 240 degrees C, 
and the die lip temperature of 280 degrees C, and the transparent melting resin filmy body 2 was extruded. It ranks 
second. This filmy body It introduces into the two-step slit type water cooler 3 (first-stage slit at least formm 
[ 5 ], cooling water temperature 5 degree-C; second stage slitiheight of 10mm, a width of 5mm, and slit up water 
tank water, at least height of 50mm, a width of 2.5mm, and slit up water tank water aremm [ 10 ] and the cooling 
water temperature of 5 degrees C — porous rectification object 4 use) shown in Fig. 1 . It quenched, the taking 
over rate was changed and the polypropylene system sheet of predetermined thickness was obtained. Furthermore, 
this sheet was heat-treated at 120 degrees C using the-four roll of 300mm of diameters phi, and the polypropylene 
system sheet was obtained. The physical-properties measurement result of this sheet is shown in the 1st table. In 
addition, in the example, change of transparency was slight before and after heat treatment. 
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[Brief Description of the Drawings] 

Fig. 1 is an explanatory view showing an example of the water cooler used for the approach of this invention. 
1 .... T-die equipment for launching, 2 .. Melting resin filmy body 
3 .... A water cooler, 4 .. Rectification object 
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P t° U>-x^ >yA^S^(*^^ffl-T « Z 1 1 

MCI. 3£ffi. MMtt* WI=MttA<«<. 

*a«(±±e«E&a>£jA£M5HU WI=M»ttfc-r «t 

*t*(cawtt^>aaE. Mtt. MnavdrctifeM 
s*sarcj»rt»-r«zi:a>-cf#«7Ky ^peu>s*> 
- h®M*ttttaa»aaaaeBMJ:-r « t»a>-efc 

So 

[BBjft*»»-r«fc«>(D*a] 

3~15S§%^*r?-£^P eu>*a*a*<*£ 

•*-r4ct«»«t-r**ii«(rMES'c*y. * 



X (Ml) ft<0. 1~15g/10jK »*L<tt0.2~10g/10*K 
«* y »* L < l**(DS«te<&j£jb^O. 3~3g/10#<Dt<D 

*<ffli*&*i* 0 ^T?Mi*<i5g/io#£ffl***<D^fc5 

S/-KD*MSi*3&</h*<. ai=0. 1g/10#*3S<a 

■iftt. *fc. ca>^peu>*»aft«:^ii. *#§ 
wa>a»s»a»i=iite«:^«sH-e^ptf L/>t3om« 

*f=«l»»ttX5 l U>-^>-1*«*«fcl». x^ 

<*T?fcor. a«tt»fcat*<4o%iaT. sso.85~o.9o 

g/cm3. ^/l.h^Vf'^X (Ml) (230°C) 0. 1~100g/ 
10«\ »* L < fttSa<b«30%J2A7\ SS0.85~0.88g/ 
cm3 % Ml (230°C) 0. 5~5Og/1O#<D*0>-efc5 o 

x?L/>£4ra*<40~90%JU%« #£L<I*50~ 
8O^;U%(Dt<0Jb<m*£>*l5o Sfc* C<Dftl6*ttX^- 

/c£*l£l.4-'^+hvX> f ^v^P'O* v 
x>, 5-x^y-x>- 2 -y /U7fr > if <DiE#fi v 

iWBWiefci^Tf** -LtB<^jg^ttx^u>~^^>- i 
3 ~i5aa%«*-*-4 :*p 

1 *I*»©ll*tf±E«ii»Tfft4tI*tt. MM 

**wici3L\r«±±Edt#iani=*>y*. 

y f>VJUe I — ;U>tPi:<DlSS«»l : HUffiM. mttM& 
MftttJtfl*M*aatt*l. r-MttftlH. ^feS]^^ 

^aw^aic^ y #6ti**y eu>a->— hi* 
±B«»^6ft i J, mnmzmwifao&cDX'teZo ^<d 

0%iilT. #*L<f*15%JsTF-C&*o ttfc* hCO 

aa(**^ti:ticsE^b-r* 0 Bazoo not 

*lcMfi*<10%SJt<D*>— hi*. »^A<500/ilrft*t2 
0%felJti:*f «J . t>lcJ1^^850A/lc^Si:SJg*<50% 

2b<f4-#dtin^i^ci:£att-r«. *awa>7K 

y ^aei/^y- htTDilJS 1*500// lilTOv— h<7)^ 

»ic/hs<awttic-rc*tfct»a)-e*«. 
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(EVA) . ^tt»*JU*>M* 
K'r^itto (EVOH) . tKUTSK, *'JiXf;k #'J 

2UE£1EB£U y-<ffiP;£fi£*V U ^t— * 

©a»-r*XU^ H:iAL»)M-i. r&*>%* Silt 
lt*s< c£j&<»*li^o Ktt<*<z>*®£p— ;u 
«feyfftt*>*i*. 

1 fctOfctaSs^U h*> 1 »<DD— Jbtt£f-efltl&L 

hic-rsc^i^cfcy. «xfcs/ 

■J * htSttXU ^ Ktr«c4:lz < fcy±jS1tA<«tt 
fc->-h#»&*i*. »i»Bxy^ h<Ditil*Wir«ll» 
l±ttLM&<« ii«20mmiaT. »* L < l*10mmiaT. «fey» 

±. »*L<l45mmJa±i:'r«. ::t«X'j7h^ 
<DA»*(D««l*a*-e#*fc*lt«l^*{a. «*.tf10mm 



iflrc»*Li\> cc-c*«iMS*ltLri«jlSK#^* 

jRft^ttlllrtt. ^Lj:f>^>, Itftll^L*^ 

9^>. *4f-f>, =19— y>ft^a>4»>/^K**<* 

p^LTI*. /KU fcf-iUTJUu— Jk tK'JT^'J^^" 
*«iMS»]£LTr*2/U*VOk 

JMttfH * ln*fc*S«a>*S*f* 2 -3000-tr >^tK-< X 
(cp) . #£L<l*3~1000cp<h^<<£T*fc£o 

C(Dcfc5lcL-CSIHW(c»IElPl-C&y. «J»3b<20%JSlT 
(JS*300/i»*) -CfcftTKU ?Pt?l/>Sv- h£Si 

Jt-r*Ct*<-C#*. C<D*>— hO)«Wi300~1200// 

m-cfc^o ttfe, -e#4f£(tawttic-rc*if=s/— 
^Jitl-cii, iffl»a>fti<*3frx'j * hie. t*#^5 

©aatnic*«iic»A-r*«BBi«(*<D*(Ta*j:y 

»»aKJ:y**TKBf=lft3eLrL^«a)-C. fflUi^ti 

r*^^o ca>ni«(**«L*'r6cti=*y. mwci 

Efl-efty. L^4>SJS>b<20%)aT (©^300 a/ S*) 
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L < Ii80°cia±-efc ot^a t 0 u>Jtm»^<*<BBi££ 
yiO'fcft^SKIEHlrfcl^T. ttlf»P-;U, JllUSffiSL 

So 

■OHMftlciSHT* ittffil£*^5kg/cm2^T8ffia)aS 

*Lfci/-h$»jiajaT. »*L<ii»js«fcy 5~7o°c<£ 
imme. * y »* l < mmx* y s ~5o°c<&i^gicjjn 

C©ajtttB#*fcl*Effi|r ( fc-D-C*>-Hr|i* 
hinJSftlz £5*^5. v«7<DJB*$cky*ft< 
*LtO>*D< LTgWi:-r^7tf»J^Pt 0 U>^v-h^S! 

^-r * z t \z & y mmmmo) ism^ t-t&zttfvz 
<»«. mjituti »*#jtLraM«-rntfck 

[fgE<DS!jS] 

*«so>*ai=cfc y»6*t*7Ku ^p eu>si/-Mi 
a«tt*<A»-e* y . Lfr*>m*a»iz * y swaic-*- c 

*fc. **wa>*aicj:y»6*t«jK i J^peu>*i/ 



14. sue. Mtt. n»tt*A«si=/<9>x«tire 
fc*»Br*»»tt^a»r*yjsa-c«fflL-ctEniR 

mmmi ~7fcj:ittt«fli ~s 

mm0 , L/D=28, 2V rti550mm, $V U ^BSJS2mm. U y ^ 
^a«280 fl C"C*»a«IL. £Htt8imilBHtt{*2e 

•;h«**M3 (l-^U7h :S*50mm, rfi2. 5m 
m, X 'J K_ba5*«*ii5mm, *£PtKS 5°C ; IZ^X «J 
v h : S£10mm, rfiSmm, X U *y h JLS$7K«7K{i10mm. Jfrffl 
*a5 fl C-*attttSK(*4fl6ffl) lz»ALTft*U SI 

i»aft*stx-cBff3e<DJs^a>7Ku ^p eu>sv- h* 

ffll^T120°CT*J»«iSL. tf'J ^pei/^y- h^m 

fc. ca)->-ho>*iitaifii8**»iai=*-r 0 
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